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(54) DEMODULATOR frequency converting system is provided. 



(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a low-cost and 
high-reliability demodulator having a phase non-decision 
removing function for any arbitrary frequency converting 
system by providing a switch means with which the phase 
inverted data of I channel data are generated 
corresponding to a switch control signal from the 
outside and exchanged with the I channel data, 

SOLUTION: A four-phase state generating means 13 
previously generates signals 2 corresponding to four 
phase states while using I and Q channel data 12a and 
12b generated by an orthogonal synchronous 
demodulating means 12 and corresponding to a switch 
control signal 12c from the outside, the I channel data 
12a are sent to a selector means 15 while inverting its 
phase. Corresponding to a four-phase control signal 14a 
for matching the phases on the transmission side and the 
reception side from a synchronizing code detecting means 
14, the selector means 15 selects any phase state to be 
matched out of four phase states and generates 
regenerative data (I, Q) 15a and 15b. Thus, the low-cost 
and high-reliability demodulator having the phase 
non-decision removing function for the arbitrary 
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1 

^ y f^^S:fflv^T^1•SI5^'^4•x. ibn^^^Mffll'fi^t- 
^;t:i6o^0##g^*-f w i: ^#mt-r-2.mp^tto 

^U^ftlJWm-^f^lDCT. Q-^^^-;UT'-?'?r*lf I •^■v^- 
itri B^?) #$iJ'^ ^s-t t^S c T , frf E Q ^ ^ 7^ ;w T'- 5^ ^ fltr 
mtiww-umm-^izi^'Lx. mii'^'^^^n'T'-9i:m 

timQ'f-^^^)l'^'-9 t LX^tS-r^^2-tVir 9 t ^ 

fz I ^ ^ ^- )V'r--- 9 t ^ ^- lUr--- 9 t i^Um-f^ t 
t^t^Z. ^W.l'^^r^-)V7'-9 t^W.Q'f-^^->^7'-9 

tl.~ii^^xmmm^i^&^\^x^mmt^nmtLm.nm 

tfrlBRW I ^r7W^■r'-^'SWfei5]WQf•■r?^;^T'- 
5' \iio^>xmmv^^<r)ii.i(&m.\z\SE,ztz\iLmmmm.7'- 9 
i m V ^xmtiitmm&:mwM ^-^^-^^mmi^^n-t 

[iB*a6] mmmmi^^^-)i^r~9Rx/mtiw\m 
^ 9 \,zio\.^xmm^^:d^mth^tifziimi,z 



(2) 1 0-5 6 4 8 6 

2 

mi B 4 e«ftij» i: fcfr f Beffii50«8ffi t'- ^ ^ 
fiS:-t--i>*ossttis^gci:. mtmmi \ ^-)i^r- 9 tm 
tzmm Q^Ar^^)i^r-9 1 ofifflMx - ^ t mm&mt} 
mmr- 9 1 imn.Lxmu&^mimnm<r>-^(ofz 

im^m 7] mimmi^^^^}^r-9R vrntzmm 
Q^^^^>i^ T- 9 iz)i\.^xmmn^A^^ih ^ nrzit^ iz 
10 «c?< 4fi:fflM»«-f-*^fi!4-t-;2,|BUS?^-f-^m#S^* 

mm4&^mmm-^im^^fzm^<ommmM.<r>m^^zji!::- 
\:xmm&mmm7---9'k^js.ir;bmm*i!imut. m 
timm i^^A^)\'7---9 1 m^^m q^^^^)1'T-9 t 
(^fiffl^T'- 9 1 mm&n^mmr- 9tim»Lxw5 
izimm&mmm <r>-^(n>-rzt> <r)'m^%'SLwmm.mm 

[0 0 0 1] 

- 9 ^WSk LX I ^ \ 9 t ^ )l-f'- 9 t 

i:^mir^m.mmm.izm-r^o 

[0 0 0 2] 

v^^o ^(omis.^^^<o:fj^<ommi^zx-:>xii^mmx 
'<%m^ntz7--iV9)i^r'-9 {mm. n±r-9) 

[0 0 0 3] m'x.i,£4iiLmm\iL^mi:mi,zt:ht. ii# 

Of£ffi[l|E«0f±ffit LT(±, H 1 4 ti^i" J; d I-f- 
+ ^-;K;o^lSSO''«^(-0)8S.a-'l 8 OJ8<0 2 iS*^~fflv^ 
40 «b*t, Q^-V7>-'K^aPS.y'flB^i;9 0S:S.t>'2 7 OK 

(D2mm^^hii^o iE-»^j:m.m*'nt>fLfzt^Kii. 
mi 4 (a) , (b) \,z7f:-rxoi,z. mmmtmmmt 

fz {l'f-\^^)\^-r-9 12a, Q^-r^^^U-f-:?' 1 2 

b) = (1, 1 ) i±, SriilSIT' (I ^■v^>;i-T'-5' 1 2 
a, Q^^^^;l/-r--^' 12 b) = (1, 1) t LTIE* 

[0 0 0 4] L7)-L> m 4 (c) tCTpfiT S« 
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3 

I '^^:t>;^T'-^ 1 2 a) = (1, 0) tLX'^lt 
[0 0 0 5] El 1 4 (d) {zm-tX 9 

-9^ Q^^^WUt"-^ 1 2 bcORter-'-^^) = (0, 

0) tLx^a^m-^fcikmr-mm^fi^o 

10 0 0 6] ra^tl. mi 4 (e) U*-rJ:-9t^. 
mx I ^-v^-;i^i;Q-f--v^-;^ofi+gii;^^^Att#t>or L 

SrfiillT' (Q^-V^-^l^-r-^^ 12 b, I '^^^-JUr' 
I 2 2L<DK^T'-^) = (0, 1) ^LT^ti^)^ 

[0 0 0 7] iHmHOiiM^SUi: *) 4effl{Bfi^l^^ 
H 1 2 ti^-TJ: -9 tw. 4f4ffifif5:^|l$^ti^ I -^-v^wu 

( I c h ^B&l") 3liiQ^-V:^;P (Q c ht^-f) Ot" 
-^^iJ^W^t-^T-V V 1 2 a (12 b) pa 

mm^-'ik^^x^^^fzo 

[0 0 0 8] la 1 3 \tz.<DXo ^i^5feo4f2:ffi{Bfi::^5t 
\zm^^hfihmmmm(omm.im'tmmy'u y 9mx^ 

iiMlir'4fifflffle^tl?tl-/^j^Mx-i5^ 4 1 a 

(i. T>-r-^4 1 r'S^^:n,. ^-^ifipl^s 4 2 h ^rS 

^^mmM^i\z:itd^-x<{m^fix^^\t.m^n/2 

(= 9 OS) I ^^^^^l^f-'-^' 12atQ-^-v;f^ 

)V'r-9 1 2 b h^^o 

[0009] CCT'I-^^^^ ^12a^Q^^^- 
;Wt'- ^ 1 2 b tCjSV^T. ^fSfflT^^^m 14(c)- 

(e) {ZTT^-t^n^MlLi^^^mi^irhm^ m^. Rffl 
^?t^t^g?,oJ#>g-) . 1214 (a) {zmir ^ n ^MtLm^ 
mx^^ )]^T-9 111 ^iSfB^ScO I c h i: Q c 
Yiti)-h^^mm\^fzt\^Xi,^ SrMlfflT'OiEtv^T'^ 
v^^Wf-'-^ (Bp-t>, Ich/'Qch=l/l. 1114 

(b) #SB) :6^^s^^tL-rti. ^o/::t-V v^;i-T'"i5^ 

1) ^^^^itxi.tno ^cO<t ^ ^fiffi^Fa^e^r^^-r^ 

Lr4f3:ffltt.^,|&^S^2 t[e]ffl??-^t^thtl4 tf)^ 
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[0 0 10] 4effl4^m±S2(i. m 5tc^-rj:o 
(I. 4oOf4fflm^, m-^. (I, Q) , (/Q, 
I) , (/I, /Q) , (Q, /I) . 7t:;t:L/(iRe 
^Ir^l"-^) ^ZJ^^\:.fzl chr-9 tQchr-^ 

[0011] [wiffiiff-^t^tBs 4 \r^mm t ^mm t 

m^-^^'^^fzibK^m^^A 1 btZ^o^v^Till^gffl 
4 a i^iSLir^i^<DXhho mi b^ZTv^-t ln\z^i^9 

9 3 \t% 1±U9 9 1 5 At^2'tU9 9 I 5Bt xm 

f^SL^ii. AiiLmmmm^i 4 ai^zjz^\:x. 4^<d 
iiL^vtm ( (I, Q) , (/Q, I) , (/I, / 
Q) , (Q, /I) ) (o^^-hmmotfi^hiiL^^m^ 

miRL. l^^^-)i^r-9 I 2 a tQ^^'^^)]^r-9 1 
2 ht^h^(DiiL^:ikmJZj;i:^Zfzm^r'-9 m-tb^ fitB 
I ^•v#>;Wt'-^ 1 2 a iiQ^-V^^ 
;U-r-^12b) 15 a, 1 5 b ^^^-T-i) ^>^07?afe 

20 

[0 0 12] mi 6U7j^i-J:^tz. fi>fi« 

,^,i:LT (I, Q) 7^^^3iK^ti7t:t^^tl{i. I ^^^-^71^ 
■r-^ 1 2 a:^^^W^-r-^ 15a tlQ A- ^-^^U 

T-'-^ 1 2 h7f}m^-r-9 1 5 btii^^$i;a^o am^ik 

mtLX (/I, /Q) Q^-V 
1 2 b;ii^^S*f-'-iS^ 15a t^lS^^ttl ^A- 
1 2 a<DK^r'-9^m^r-*-9 1 5 b (if^ 
^$^ti^o fiffi*^,^.tL-C (/Q, I) ^^^^K^tt/jt# 
I '^^^^^)UT-9 1 2 a<7)S:teT-*-^^;6^^S^-r 
50 1 5 a {zm^^fiQ'f-^^-)\^T-9 1 2 b OStex 

-9^m^r-9 1 5btc|S^Sti^o f4:ffi#t.^.i: LT 

(Q, /I) :^^m^^ixfzm^iza. Q^^^^^)vr-9 

1 2 bcoRSST-'-^^y^^^W^-f'-^' 15a {zm^^iXl'f- 
-^^^)i^r-9 1 2 a-^m^T-^-9 1 5 b tII^^^tL-i,o 
Z<DJ:^ f^^V9 9 3 T-^iSc^ttfcS^T'-^ 15 a, 
1 5 b lim-^^E 4 4 A:^ ^ ttr^ fIiESL31^7:>^^1f 

t>aTiELv>it«^ Lr^*gg4 5^tcm:':?^tt^o 

[0 0 13] m \ 3li^L/::mp^SO-tti: L 

r. 4\immtM'^nm\mi^\\z\x^x. ^^nmrnm 
40 m<Dm^mm.^^mit^fix^^^ m \ imm) o mi 
7Ui5v^r. ^^mmxA\immiL^m^iy^fz'^mT-9 

4 1 a(i. ry-T^A \ T-SM^tt. m-^iiiB^m4 2 
i:^vSifc'^1^^B4 3-eBff^o®-^v^;Pi:^rm=Slt 

9(iAti$ti^o ^rSS^^i^^fi4 3^^^ffi^/^;^/cT-• 
-3^^i, ■7^;U5'-2 4 Srjit. a^^tttf 2 8 0|§ig 
®rS»f ^^O^rft^t LJ.o^^f4ffl^^;r/2 (=9 
OS) ^^^2oc7)^^'jr^^^-^-2 5A, 25B 

ui3v^r#^Sr£S5c?S^^tt. y ^ }i'9-2 i a, 21 
50 B^iii§LTB^^oSvm^Jt^*i-^m-^t;^^$n 
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^^iiLm^^7rX2 (=9 OK) ^^j::h 1^^ 
(111174^C0I) ilQ^'V^T-^^T'-^ (mi7^(D 
Q) U^SIS^tt^o KU. I ^a^^'^;ut'-^ (I) tQ 
^^r^^)l^r-^-9 (Q) (i. fi^gHIte^^ 2 3 UA:^J ^ tt 

[0 0 14] e^ilHl^^K2 3(±. 4 effiffifS^H S tL 
/cl f-^^-^Uf'-^' (I) t Q^A'?-;Ut'-5' (Q) t 

®1fflof]iffl{Hiil^«i t S«ffl<ofS:^B«fi:;^^tt tow 

■^•v^-^Vx-J' (I) 'B.XfQ'J-^^-)^^^'-^ (Q) ^5: 
'fiffll-eS^T'-^ 1 5 a, 1 5 b t LTi^-r-Sc i<7) 
J: n $ it^tS^^T-'- 5' 1 5 a , 15b tim-§-^fi 

4 4 (-A:'jSti.T^i)iIiE^!ia^75*1t*?*t-CiELv^'ltfiJ 

S?T-I±> 7"^ -y^'^UVCO (Voltage-Cont 
rolled Oscillator: «l±$1Jiaf&ill? 20 

^BJtKa52 1 1 ^^^-;i/T'-5' (I' ) tQ'J-^^- 
;Uf-'-^ (Q' ) tOMPD (=Q' - I' ) $:»ai 
}V--fy ^ )l'9-n>2 1 2*^M'fi-^PD<0^^<7)S 

C02 2 tcA^;$^t.5.o T-V v5';PVC02 2 >i**tf 1" 

2 2 2i}^)i'~-fy -i -U2 1 2 ;*-'bOA:'j^t-§-Srif 

JSL, R0MgC2 2 3 75^m#T'-5'«tJSL/;T KU-;^ 

2 2iiCWfiffl^5rS:B*Lfceii1Be(^^ttlW|«Sm-^2 

1 ^^BK-t^o 'f3:ffl(l!te^m2 3(i, feffligeailittl^ 

«{i-^2 1 ^^itT, ^mm<o\^i(^mtLmwm m \ s 
*<7)^^T-^i-ii:^aiina) i 8 k^m-r^^m e 

"^^^h^Mt^t. HI 8*T% $««ofiffifaf3:ffis 

L> I' (=I+Q-tan^) •sin^=I-co 
s^+Q-sin6', Q' = (Q-I-tan(9) - c 
os^=-I-sin^+Q-cos ^O^^^^^fl" 

2 8 i:S«fll<r)^-v';Ti:OfligS^ft8SrM=SrA f , t'^' 
v5';uvco2 2 {iJott-i)-'^ y 9 ^ u^i: t-t 

^ t , fiffli 0=/^co • T ifzfzL. A «; = 2 • A 
f) tr-^x.'bti.^o 

[0015] 50 



^^¥1 0-56486 

6 

[0 0 16] z.<r>i,ntt^m'^ism^m^-f^^mx. 
R^Jtiti-r-?.) imuLfz<o. xai^^^^)^ 

[0 0 17] i^ciOJ;^^rStTWI*M^(Pf?*i-^i«) 
-5> ^> <7)<7). fi^comp^*l±mp^*rtg|5«0 * ^ 5' A I 

yknmmmt. f]^9^^ici\:^n.tzmmmm.^u^m 
[0 0 18] ^icoi§^i±, ^<oJ:^=ifie3S<7)^i^r^e<)|t 

#ftlWffi-^l::rL> C r I ^ -v ^I^-r-'- <D<^ ^ r-'^- v :5' )V 
Q'f-\^^)\'7-'-9 tir'< '>'9)um'^izX AtL#x.-5) 

[0 0 19] tfzm2(r>^m(±. mmmm.m^mzi5\.^ 

X. m^<r>mmmi,~W!mLfzx'j^j:ri-v9'*iiim^^'t 
mu-ti>£-w^m <ttzii7.9J^\ cit\z i> sa, 
X'^i>iimm't-f!c^'>t^mm^mirii&=3 hR-o^ 

t LX^^io 

[0020] 

(±, 4it^iSii^m^fifzMmr^-9 4 1 a ^a^LT 
I ^■V^^;Ur'-5' 12a t Q^-V 1 2 b tS: 
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1 2 acoffiffl^^e^-tirf^ I ^-V ;t^;ufi^iS: 
1 2 a ^^fiK-r^ i; t 
-9 \2 a ^SMI ^^^^HjiffiR^T'-^' 1 2 dHA 

miS^ai OT-ab.i)o 
10 0 2 1] ^cOJ:9ifc«]#¥-Sl 6^^lt-5>i tllJ; 

(nmi^^-fh^^y^ h j.ojei««tt^;mp^ft 1 0 ^ 

I 0 0 2 2 1 (Cfe«cO|fegg{4. 1 i;i£^ 

<75mii^fil 0(CiJi>r. ^lEI ^^^-;Vt'-5' 1 2 a 

XfitfrieQ^^^-ji'T'-^' 1 2 bicrL.i:r4ooe^a#c 

ie^#¥K 1 6 (±, frie i ^^^w-f--- 5' 1 2 a ic-ftx 
Birie i ^ ^ ^-;ufifflJR*KT-'- ^ 1 2 d ^rflfrifi^#sij 
fflM-?-! 2 c tctDi:rai:^j$-<i:^sirtfli€rmfS4f5:ffi^^.^ 

z. h 'Sr^mt-r^mm^w: 1 0 r-*^o 

[0 0 2 3] ^OiT^^^^ai e^fSlt-S-tHJ: 

[0 0 2 4] ffi^iis (;fef^<Di§^(±, etafie^p^ 

Q'^^:T-;Ut'-5' 1 2 b Srff I •^^^^;L't'-^ 17 1a 
t LX thtlir ;h t t i> IZ, I ^^7^;Ut'-^ 1 2 a «:ff 

Q^^7-;i'T'-5' 1 7 1 b t LxmijLx^ mmi 

^^;Ut'-5' 12a t^WiQl'f-^ ^-A^T-f 1 2 b t 
[0 0 2 5] >r<75J;T^T'-5'Atl.#x.#'Sl 7S:I^lt 

mmmi'zmmLfzx^^j:7i-v y^m^^ ^am-r^ -sl- 

<ttzij7.f'i^iciUzii^mz^)Z'Xb^ 40 

mm.1 o^mM-ti>^t-f)^X'^:ho 

[0 0 2 6] lt*a4(Cfe|SO%?^l4. a*:S3HfBfe 

1 7{±. -mum^mmm^i 2 cizttcT, miBQ^A- 

- 9 I 2h ^rfrfSff I-f-^^~;i-T'-:5'171at 
LXth-f}iri,mi-tU9 1 7 1 At, mfB^#$IJt»« 
2 c HIc-CT, tJiSI ^■^-^wl'T'-i' 1 2 a ^mlfE 
ffQ^-V^^^Wr'-i' 1 7 1 b t LXtiitl'r^m2-tUir 

5' 1 7 1 B t ?r*-r^, c t i^Wit-t^mmmm 1 0 50 
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[0 0 2 7] :i<r>X^^j:mi-bV-i' 9 1 7 1 Atm2^ 
Vd' \ 7 1 Bt^m-t^T'-fXflW^x.^^l 7im 

ifi,zti,zxn. ii^,<7ymr&m.mm-^^i,znLx. 
(Dmmmzmv^Lfc i ^ ^ r n f'^m^^^im-r^ 
< s f^- * 5^ A I c fkiz ^> n*+)i-.T- § ^fi 

li^ai 0, 3 o^^^-r-sitA^T-^-So 
[0 0 2 8] m^ms iziz^ffy^mii. {^mz^ifhii 

xm^^xA amMit^m ^tifzi'f-^^-ji'r-f 1 2 a 

i:Q^-^^-;PT'-5' 1 2 b t^^li-r^tttic, Ste 
I ^■v;T>;Ut'-:5' 12a i: ^fgQ^ -V ^-^Wr'- 12b 

ttci3v^Tiwiffi^^-^4 1 himmLxmmmtiiL^mit 
mmm^-wc. Ltzmmi^^^^'i^r-f^ 2 o a Rwmm 

Q^^^-)VT-9 2 0b i±m.-f:h'^m^m.\zii\^x^ 

m^Mm i'j-yH-)\^f'-9 2 0 a Rvmrnmrn q ^ + 
ji-r-f' 2 0 b ^-i5v^TIBl^^^•^4 1 bcoji^iitcisi: 
/L'effi?u«gffiT-'-5'2 9 a'tm^^xmm&^m&.m^m 
i-^^^^mm'S:mni-^mmmmm^^2 o^m-r 
c t ?^#®t■r^^^ii^s3 o-eS)-£>o 

[0 0 2 9] CKOJ:^ ^f*|^mp#S2 O^I^lt-SC 

[0 0 3 0] lt*:S6 (rfB«<7)5&?^(±, »5KJl5(CiB« 
<omii^*3 OtciJV^T, fl(rfB|Bl|gi^-v;f^;i'T'-^2 
0 a'RXfwiWMmQf-^ ^^f^T-i' 2 0 b (ifcv^T [SI^ 
^f-^ 4 1 b i}^iik^ ^iXtzitim < 4 fiffiffliSM-^ 1 

4 a ^ifeffi-r^Pifflw-f-^ai^ei 4^*l, mtmm 

m%m^^2 0(±, HflfB4fiffi«lJfflI«-^l 4 a(CI&i;;t: 
ItrffitetBliD^litT'- ? 2 9a ^*fi)c:i--&*)]ffl«f^«SP2 
9 m^mmi^^^-)^7'-9 2 0 a tHtrfeiBlMQ^ 

•V ^- ;ut'- ^ 2 0 b t cofiffiM-f*- f t mw^^m^mm 
T-i'2% at ^9M\^xmuw.^miLm.wm<r>-^<r> 
tz)ib(D\m^\iLm.wMmmm^2 1 a ^^^■t^T'-r 

9)VVC0 2 2 t 5r*-r^f]i^itt|Bia8^g2 0 1 Sr^fr-f 

C t *#Sfct1-^mil^tt3 0T-*^o 
[0 0 3 1 ] iOJ:-? ^GffittllSa^a2 0 1 ^iStt-l. 

;^^~it< i7t*X5'A I Ci\L\,zi,m-W,^zn^.Xhi,W.mA 

[0 0 3 2] is*]5 7 t-i£ffeo%^(i, li^Ji 5 tcie© 

«oail^tt3 0 UioV^T, ^IBlHll! I ^■\'^^;l'T'- 5' 2 
0 aT^rf-^tlM^Q'f- ^ )^r'- 9 2 0 btlisv^rra^ 

^f-f- 4 1 b Ti^ittti 5^ tiTtG+a ti^o' < 4 \u.mw^m^ i 
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9 a ^^;£i-;^^Hi^sas2 2 5 i:. mtmm i ^-v^^ 

;Wt-'-^ 2 0a i:mrfe|BIK|Q^-\';^;^T'-^ 20bt<D 

^ tmm&mBmm'r - ^ 2 9 a ^^js^l 

[0 0 3 3 ] Z<DXo^^r-^^ i^^^ )\^VC02 2 t^mir 
[0 0 3 43 

mmfm^mmir^o mumi mn^m i <^nmfm 

KT^mP^SlO, 3 0tlfflv^£btt^4fiffl4^.^.5l±# 
ai 3S:a^^-trV^^^a<7)||J&B,^.^^i-1^Sgrn'7^ 

[a -cab -1)0 

[0 0 3 5] Mmmx4iiL^ui±m 

m^flf^mmr-'-^ 4 1 aii. r>T-f-4 1 T^^M^ 

ti. fi^i#(ig^S4 2 tmmm.^^^m4 3 r^Bff^<7)M 

P^ei 0tcAiJ^ti;i>o iilrm'^^^a4 3;^^tbffit/ 

^tL/::T-'-^(i. 4itLmi^&]M.^mmmm^&i 2<Dm 
^mmmmi 4iz^\.-xmm^i^. A/D^mspi 2 

3 A, 12 3 BtT'T-V v^;U'T'-^(l^g^^nr#^te 
ffl/^^^7r/2 (= 9 OS) ^^'?> I ^A-^T^^t-T-^-^ 1 2 a 
t Q^-v^-^^Ur'-^^ 1 2 b i:^^o A/D^^SP 1 2 3 
A, 1 2 3 B(i. A/Dn (Analog t 

o Digital Converter) 4: ^^L^t L 
XmJ&^i^tzm^iZX^X'^m.^i^X\^>^o 
T-*-^ 1 2 a i:Q^-v^^;^x-^ 1 2 bti. 4f4:+a^^.^, 

3 t^^';rS±g|5 1 2 1 tiz^^x^h^^o 
^m^mmxit. I^^:^;^t-'-^ l 2 a<7)ft±filf y 
h (Ell+OMSB) <t Q^A'^>JW-r-i5' 1 2 bOS± 
etfvh (lai^cOMSB) i:^#>^4f3:ffi4^.^%^¥ 
gl 3 t^-v'JTS^gpi 2 1 i:tz^x.rv^^o ^A-M 
rS^gpi 2 1 (i. -^xe^/:: I ^-v^-.;!^-?"-^ 1 2 a 
<1:Q^^:t>;wt-*"5' 1 2 b^O-^b. illMffltlwiCiirfttS:^ 

*f -S^-VU T 1 2 1 a ?:^ffiLrC<7)^-v V T 1 2 1 
a S:a^[^ffi^:®gr>l 4tl4-x.^o itSf^W^r&SPl 4 

(i-^xtbtt/c^-v'jr 1 2 1 a ^fflv^rmaiomiitftf^ 

[0 0 3 6] Srr^EL;t: J: ^ ti. I ^-v ^t^;!^^'-- 1 2 a 



(6) 4f P3¥ 1 0- 5 6 4 8 6 

hQ^-v^^;^-^-^^ 1 2 b(ii^v^T. SMfflOT^^m 4 

(c) - (e) izmi-x')^j:iiL^ikmi^'r^m^ (ep 
effl:=rasttSoj#^) . [HI 4 (a) izm-rx^ 

^fifflttS^T-T-v v^^U'T'-^ lit ^iiM^ttoic 

h tQc ht:^-h^^MmLtztLXi>^ SMfflT'OIE 
Lv^T-V v^^U-r-;?' (EH^. Ich/Qch=l/ 
1. Ell 4 (b) #Hs) ;^^^|f^$^tL-rt::^ ^oTtiT-Vv 

^ ^ #S ^ L T 4 1 3 ^ fWI^?? 

ai 3ii^ [2 2ti^1-J:^t::. I ^-v T^;^-r- 1 2 a 
^ Q-^^^^^l^-r-^ 1 2 b h 4 ooe^lit^,^^ 

(ED^>. (I, Q) , (/Q, I) , (/I, /Q) , 
(Q, /I) . /j/f t/li;^K^;g[*t-'?>) tilSCTt:! 
•^•V^>>'V'T-*-i5^ 1 2 a i:Q^^^>;^T'-^ 1 2 b N 
OT^^-132A, 132B, 1 3 2 C, 1 3 2 DT^ffi 

m^ri^mmmBim^^x^>^^^^m-r^i><r>x$> 

^m^^^^^^i 4ii. mmm t^mmt<Dimm 
i-^^'^^fz^\zmmm^4 1 hizm^y^^x^mmt 
20 ^mmt<n\-tLi^^-m,^^hfz^(r> 4i-tLimmmm^i 4 

2i^^^-f:hi><DXhho m2{Z7f^'t ^o^z^^y^ 9^ 
Si bitmi'tV^ 9 \ 5 Atm2'tU9 9 I SB^-e 

m&^fi.^^. 4iiLmmmm^i 4 aizjiL^cx^ 40 
(oii^ikm ( (I, Q) , (/Q, I) , (/I, / 

Q) , (Q, /I) ) <7)4^:^f-tb-l§:0^tt>^,fS:+g#;^.«: 
SWL. I ^'V^>;^7""i5' 1 2 a ^ Q^-v^^^l^T-*-^ 1 
2 b^^h'tOit^^miZJ^^^CfzW^r-^ (EP^>. fiffl 
I ^-v^^^l^T'-^ 1 2 a t Q^^^-^ 
;WT-'-^12b) (I, Q) 15 a, 1 5 b ^^^"T-^ 

30 i>(r)x$>^o Afffi^tiii. mzmi e^zm-rx'iiz^ m 
m^^mtLx (I, Q) i^mM^nfzm^iza. -tu^ 

^^ai 5 tli^V^T. I ^^:^>'Pt'-5^ 1 2 a;6^^S^-f' 
-^15 atllSl^^tLQ'^^^^^U-f-'-:^^ 1 2 h^m^r-* 
-3^ 1 5 btci3:^$^ti^o fifflR^hLT (/ 

I, /Q) ;6^^3iiR^tL7t:*#^Uii. Q^^:r^;Px-^l 

2 1 5 atii3:^sm ^-v^-^^i-T-'-iJ^ i 

2 aOSer-'-^T^^^S^T-'-^ 1 5 b (C^^^^ ^-5)0 1^1 

miz. im:\kmtLx (qa d :^mn^ixfzm^^z 

(i. I ^•v^>;i^f'--^ 1 2 bOS^T-'-^;ii^^|f^T-'-^5^ 
40 15 bt*lS:^$ttQ^A'#-;U'T-*-^ 1 2 bOReT-'-^5^ 

T^^^s^T'-^ 1 5 h{zm^^n:ho mmz^ itL^ikmt 

LX (Q, /I) 7:)^^SiR^:n,/::J#^U{i. Q^^^^;i/T-' 
-^12 b <DK^T- 9 '/)m^r-^- 9 15a UI5:^:^tL 
I ^-vt-^;PT'-^ 1 2 a Tif^lS^-r-'- ^ 1 5 b i^Z^^^fl 
COJ;9^-trV^^#Sl 5T*^JS:^tL/::S^T'- 
^15a, 1 5 biriK^^m 4 4 IZXtl^ftxm^nlAE 
^mm^frt>iiXJEL\^^m^t LTS*^fi4 5^nai 

[0 0 3 7] ±^Lfzx^^j:mf&<^^immmi oit. 

50 Mt^. 4ii^miL^m^iifzmmr^-9 4 1 a=^fSilL 
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11 

X I 'f'^y(^}VT-9 1 2 a tQ^^^-)\^r-9 \ 2ht 

1 6 -i>o 1 6 ii. «^$1J»«-^ 1 2 c (I 

I^>1:t. I^-v^^.'Wt'-^^ 1 2 acoffilf ^^e^-t^rfcl 
•^^^^^UffiffiS^T"-^ 1 2 d ^^^i-^7t:i6tc. 1^31 
lelii&EXNOR^fflv^rv^^o f&SE^E XNO R 1 6 

f3#x.x-r y ^^^m^^xH'k.hm^mmm^ 1 2 c u 

j^^CT. I ■^-v:f;uT'-^' 1 2 a ?r I -f'-v^-MiffiS^te 

T-'-^ 1 2 d U^i^LTCti^m -tP^^ 1 5 ASLK 
»2 -tr ^ 1 5 Btc-^i.-^:: ^(IJ: l9 I ^-V^T^^^r-* 
1 2 a * l^^^^MimK^T-^ 1 2 dtzAtt^ 

9 1 2 d(iiii^t?-^<tth¥Si 4tc^^^tt^o 

^fzib^z^ Q^^^^^i^T-'-^ 1 2 b t^aSi^ECNO 
R 1 ei)-h^'^hiXfz I ^^r^-^MiMK^'T-^ 1 2 d 

^tI^^^s^tLTv^'i)B^^^^Eo|BI^^^-^4 1 b ([ai2 

[0 0 3 8] ^l*Jfeffm^ti^L/::J:9^W##gl 6 
'r^'il^m:'hm< tfzti::^9i^ I Cft(::^>S^U^t;i>'C§ 

0, 3 Otciott'i)^^MTS^cojfl31^ijJ.§qL7^cf5:+gIll 

[0 0 4 0] :$:^JSBS^.co^«#Sl 6(i. I^-v^t^L^ 
7"-^ 1 2 aX(iQ^'V:t^;U-r-^ 1 2 btlSi:T4 0 
cOf±ffitfcB^I&^i-'i>;t:i6^7)4effl^^c.^,|&^^^ 1 3 C 
ist^T^iS^tL^ I ^A-^t^^l-T-'-^ 1 2 a tl{t;i-r. I 

-V ^> ;Hi:+iSteT'- ^ 1 2 d ^m^mmm^- \2 c\z 
j^L^zx^ti^^hmm^ AitLm^WM^^^i 3u^tL 

r^^fl-^ J: 0 [zm^SL^^X^^ho 

[0 0 4 1 ] Mr^m^j^mm^^ 1 6 it. ^a^^ N o t 

I 6 2 ttV^ 9Ul e \ ti)-hmi&^f^X\^^ho A/ 
D^l^gP I 2 Z Ai)-h<Dl ^-V^^^l^T-'-^ 1 2 a h 
I '^^;t>>'^T-'-^ 1 2 a ^^S^^NOT 1 6 2XWM 
^^fzT-9 ti)^t\^9 9Ul 6 1 tCA:^^:M-i> -fe 

^gPl 6 1 ii. W#SiJ»M-^l 2 c tiSCT. 
■V^-^;u-r-^^ 12 a. '5L{t^(DK'^^'^fz'r- 9 <D^^-f 
Ki)^<DT-9im^LX. ^(Dm^Lfzr-'-^il^^ 
^-MlLmEMr-9 I 2 dtl.X^tJ'tho Q^\^-)\^ 
T---^ 1 2 h'&Xfl^^:^-MtmK^f'-9 1 2 d(i4 



(7) 4f 1 0- 5 6 4 8 6 

12 

fi+s^gg^^^a 1 3 1 ^ ^ u TS^gp 12 1^ w\mm 

^;t^;i.7"-^ 1 2 b<7>S±fit: y h (113 ffMSB) 5: 
I ^ -V ^I^fiffiRter'- ^ 1 2 d c0S±fi t:* b (M 
SB) Q^A'^^^^T'-^^ 1 2 bS^/I ^^^-^^l-e 

mKUT-*- 9 12 ditA itLim^WM^^^ 1 3 <h ^ -VV 
TS^SCl 2 1 t[^^?f^^ai#gi 4 

[0 0 4 2] 4 fi'fit^c.lSll^^a 1 3 (i, -^^ i^7t Q 
iO ^■V^-;i'T'-:5' 1 2 bcOftJifitr-;' h (MSB)®.^''! 
-v Jt-efflRter-*- ^ 1 2 d 0«:±{£ y h (MS 
B) 4o<^e^i;|^,^ (EP^, (I, Q) . (/ 

Q, I) , (/I, /Q) , (Q, /I) ) ^^ffi-r 

[0 0 4 3] ^^') TS^SBl 2 1 it. ^x^hfLtzQ^ 
-v:t>;u-r-^ 1 2 bOS±fitf 7 b (MSB) 5:0^'!^ 
I 2 d<r>m±.\-iL^y V (MSB) 

ti)-h. mmmtmzmm.i^-th^^')T 121a 

^^iSctr^co^-vu r 1 2 1 a ^tt^lBi^f^r^gp 1 4 
20 ^-vU TW^gp 1 2 1 Ui^tt'^^-v u rs^ 

ii. [3 4 HfStg^ffiUi3V^r. ^^k.hitfzQ^^^^)i^T 
1 2 bOft±etf y h (MS B) -^^^^Mi 
ffiRe-r'-^ 1 2 dom±f5:tfy h (MSB) Ofetc^t 

^^ffiMt::< ^ J: o tc. ^-^^ U TOfSffi^i^^i"^ C ^ 
(li: t)^tf S^ti^o ^'^hftfzQ^^^-)V 
r~9 I 2h(r>mi±\'^^y V (MSB) > I ^■v^->'t'fi 
1 2 dOSJifib'-y b (MSB) OJ#^t; 

(i. f5:ffl¥M±o (I) (nmrnzi-tLm-f h ^ t . EP^. 

\tmi)^'rftX\^^:hZti)mh<nX. ^(DXl^lzn^^-t^ 
itL-^^^msE\^fz^\')T 1 2 1 a^^«i-^o Rtt 
-^^'b^fjQ^^^^^l-T'-^ 1 2 bcO«:±fitf y b 
(MSB) < I )V\tmK^r- 9 1 2 d Og±e 

tf-y b (MSB) f±fflTffi±<7) (I I) CO 

12 1a ^^iS-r-^o 
^0 [0 0 4 4] ilJSI^WItrSSP 1 4(i. ^i_tbtt/j^-v U 

T 1 2 1 a^fflv^rH^^^Eco^ap^^I'^^^^ll^T■t'5)o its^iwi 

Wt^MSPl 2 2 iiZU^^hitfz^^') T 1 2 1 a ^fflv^ 

TtiriEompidf^^ll^T-r^o rawt^-^t^ffi^Si 4 

ii. 4-X^tL7t:Q^-v:T^;^T'-:?' 1 2 b<7>S±fitf > b 
(MSB) SO^'I ^•v:^>'Wfi1fSteT'-^ 1 2 dO^± 

fs:tf V b (MSB) ti.zmmmx^i^mfhtix\^^hm 

m^^4 1 b (mi 2#BS) U^o^^T. isMfflt^M 
ffl)^Of4+a=^-ifc$-^^fc*i>0 4fiffl$IJi«M-^l 4 a$: 

50 [0 0 4 5] -tw^ ^^si 5ii. ra«!??-^^ai^g 1 
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13 

m ( (I, Q) , (/Q, I) , (/I, /Q) , 
(Q, /I) ) Orf'T^^^I^IKSOttt^ffifflt^clg^Mif? 
L. I 1 2 a iiQ^-v^-^l/T-'-^ 1 2 b 

MiSf^O I ^^^wUt"-^^ 1 2 a i; Q^-v^^^Ut-*-^ 1 
2b) (I, Q) 15a, 1 5 b '^^^LTffi^J-r^o 

[0 0 4 7] ^^ti. m 1 ^m(r>m 3 iijfeff^ig.^iyi?g-r 

[0 0 4 8] 7"-i?'A^x#x.*Sl 7(i. 

1 2 a ^ Q^-V ^'-^l^-r'-^ 12b hcoA^#x.?r* 
^Tf i>(DX^^X. mi-tU^ 9 1 7 1 Atm2'^U 
^ 9 \ 7 IBt i^-f^o ^l-tV^^171Aii. 

ut-h^^k.hfihm^mnm^\ 2 c\zj:^^zx. a/d 

1 2 3 A75-(b4-x.^ I ^-V^^^l-T"-^ 1 2 a ^Sf 
Q^-v^>;u-r-^ 1 7 1 b h LXHs^ll-^ho ^mz^ m 
2-tlx^^ 1 7 1 B(i. 5^^SB75^tb-?'X.'btL^^#$iJffllM 
# 1 2 c izmtX^ A/D^^Sl 2 3 Bi)^h^x.^Q 
^-^^^)vr-9 1 2 b =£:ff I '^^^>;i/-r-^?' 1 7 1 a <h 
LTai:^}1-'i>o ff I ^-V^T^^Wt-'-^ 1 7 1 a<7)S±:f5z:if 
yh (MSB) S.t/ffQ^-V^->'^T'-^5^ 1 7 1 bOSJt 
ffitfy h (MSB) (i. 4 fi^gRi^f&^^g 1 3 

^; r 12 1^ mm^rnm^^ 1 4 h 

o 

[0 0 4 9] ^3 mmmi-Tf^Lfz Xo^j:mi-tUi> 9 
171At^2-tW^'^171Bt t*-r^T---^'AtL 

1 7 *IStt^ ^ t i-J: , ffijtoSiiltiJ:'^^:^ 

S.o^M^14^aP^S 10,30 tmm-t^ >! fc 75*T' 

if. 5^t-a5:6^P>4-x.;i.^#m'fS-^ 1 2 c CJ&CT I 

1 6X(4 I ^■V^-.'Uf'-^' Q^ + ^-;Ut'-^' i: 5: 
v^' J: t9Ai^#x.^7■•-^'A^^#x.#al 
7^aii^ttl0, 3 0l*IC^i6Slt^>Ii:t;J: -ft 



(8) #Bg¥ 1 0- 5 6 4 8 6 

14 

J: T ^ r o ^'^m^&imu-t^ £-m*m <tfzi::^ 
^^-t^lS^f;^ hfi.oig5fi^14;t^P^ft 1 0, 3 0^ 

Jo 0 5 0] m2mM(ommmfm^Mmir 
9 (±12 6 <7>feffli6i^««#s 2 0 nzm^^hii^^mm^ 

tz7--y)VX-hi,. 'tis. ^ll&?go#tt**ftB.^.tci3 
v^-CBEl-fBi!E Lfc tot III— <7>S|5^5-t;ov^Ti±, H— 
■^*#L, *«L;t:i!£^{i#B&i--z,„ 

[0 0 5 1 ] mi tr^L;tmp^fi3 oo-mt lt, 

20 $fLTv^^ ([116#PB) o I16 1;J3V^T, mmnXA^ 
i^%\tLm.m^fltz'^m7'- 9 A 1 ali. T>y-i-A 1 T* 

M-f-it<ig^fi4 2 tmTikmmmm.A zxm 

^m^mA S-^^hthlJ^fitzT-^li. y -ill 9 -2 A 

iML. mm<^^^^m^x$,i>m^^m^2 so^m 

Sr^f ^■f-coS?Si5:i: Lao#^e^g**;r/2 (=9 

OS) 2 0(7)^ 'J Tt 5^-9-- 2 5 A, 25B 

C*iv^-C^^S-iSg:?l^$tt. y^)\^9-2 7A, 2 7 

30 BiMMLxm^<r)mm^^i^'S:mir^m^iz^m^ti 
X. ^^m&-f)^7z/2 (=9 OIK) i^^^^^w-r 

-9 (H 6 "t-O I ) tQ'f-^ 9 (m&^<r>Q) 

l-«ll$tL^o SJC. I ^•V:t-;PT'-^' (I) tQ^^r 

^^)V7'-9 (Q) (±, ffiffl(i]te^S2 3 tcX:':$tu-i.o. 

[0 0 5 2] teffilHlte^S 2 3 (±. 4 feffifie^P $ tL 

fci ^A'^^^wt'-^ (I) i:Q^-v^>;i'T'-5' (Q) t 
immLXl^^^^)l^T-9 (He^OI* ) tQ^-^ 

<DitX'\tm^^^m.^2 &<r)^m.m^Wi.-i>^^^ ') T<r)Wi 
40 ^kmti,xm^^hixhfzii>. m\ &\zmzmm\^tzxn 

mZl'f-'^^^)i'T-9 (I) S.y'Q^-V^OU-r'-y 

(Q) i^mmxn^T'- 9 l 5a, 1 5 b t L-C^fiK 
■r-5.0 -<7>J: ^ (C^figStLTtiff^T'-^' 1 5 a, 15b 

im^mm. 4 4 a:^j $ ttrm 19 uiE^iiia^Tjqf t^nx 
lEL^^m^tLx^^^mA smzoiti^fi^o tzx- 

:^mmWiS.miS^xn. -r-i ->*5';uvco 2 2 ^fflv^T, 

50 *ffLTV>^o 
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75 

fz I ^r^^-JVT-^ 1 2 a t Q^^^>;Wt-'-^ I 2ht 
i^iKm-f^tti^^z^ I 1 2 a t Q^^ 

^^;pt-'-^ 12b t\zio^^x^mm^A 1 b^^aiLT 

^20 aS^/RWQ-f--v^-^;l^f-*-^ 20b ^^^l"-?)/:: 

[0 0 5 41 |wlffl^^^^ai¥S 1 4(i. flfri£LfcJ:-9 

tl. IWIffl I ^-V^->'W-r*-5' 2 0 aat/''raWQ^-v:T-;UT' 
-^2 0 btii3V^T|^SI^?-i-4 1 b 7&^^1tdti ^ ttfcfiffltc 
4effiSlJ»«-^l 4 a^r^^-r^c 4 fS:+gSiJt«lM 
1 4 a<7)S±fS:t*^y h (MSB) 'ELXfm.T\±\^yV 
(LSB) ^l50ffl«IS^gP2 9tl^x.rv^^o 

[0 0 5 5] fri$<7)isira^aii^^ 2 0 li. ras^ I ^ A- 

;TWW-r'-^ 2 0 a S^/raKi -V ^^^Pr'- 5^ 2 0b 
v^T|lIft!^?-i-4 1 bOffiffli(Zj£.i:7t:f4ffll50K!>(tT'--^ 
2 9 a^fflv^r|5:+lfifSz:^«ffl*-?jS:?-ti:;|>7^^i6cof5ffl 

«i[wi«^g2 0 1 ^*i-^o fi^i*aira^¥S2 0 1 (i. 

l50Siffi^Sa52 9 iiT-V V9 }VYC02 2 i: ^*i-'i)o 
[0 0 5 6] ^mm.W'm.U 2 9 fi. 4 fifflSU^^M-^ 1 4 
a(7)S±etr'yh (MSB) ^.O^STfi tf y b (LS 
B) 0 2 If y h(C|£.i:/^fiffl^aX5fix-^ 2 9 a ^^iSc 
L. fiffitJDXSfitf'-^ 2 9 ^xV v^;l-VCO 2 2 0*0 
^^5 2 2 l(l^x.^^><7)T'^)oT. ROM 

(V - K:t > u -oB&^i;) ujiorna^tur 

V^^o l5[J^ifi^Sa5 (ROM) 2 9rttI^^f£1t^tLr 
V^;^,R0Mai:^^rt§^>T KUX ^<7)Sg>K^[ll 9cOT--r 
>'l-tc^i-o ROMrtSIST KPX $ 0 0 1 

0\£y Vm&<OROM^tim.O 0 0 (HEX:i6ii 
m . $02tZ0FF (HEX) . $04(I1FF (H 
EX) . tfj$06tC2FF (HEX) (3l(i 3 0 0 
(HEX) ) i)^^^n\^^LXUm^^flX^^ho 
[0 0 5 7J 0!lx.(i\ nm^^^km^^l A:h^h^J}mm 
ia^a5 2 9tl4eii®Jlfllfi^l 4 a (*#:fi^tcii. MS 
B^LSB02 tfy h) tLX (0, 0) i)^Xti^iy^^ 
t^\Zs i n/9/cos em^^\^^^2 2 3 a /^i^^^^SP 

X \ 0\£y Ym^<OROM^ti^0 Q 0 (HEX);^^^ 
ta^JOWffiT"-^ 2 9 a i: LT-rV v 5^ ;u V C O 2 2 COJP 
S:aS2 2 1 tc#x.tbtL^o C0 4efflSiJiSl®-f-l 4 a i: 
LT (0, 1) i)^Xt}^fi^tROM^Ur YX^Ts^ 0 

2mm\^xRou^timoY¥ (hex) m-nmm 

filT-'-^ 2 9 a t LTt-V V :$^;UVC0 2 2 OinS:^^ 2 
2 1 tC#x.tbtL^o (1, 1) i)^Kti^i^htROM&i 
:^iilFF (HEX) m^m^m^r'-^ 2 9 2ib\^X 
T-V v^;uVCO 2 2 <7)Jn^SI5 2 2 1 {Z-^x.htL^o 
(1, 0) 2 FF (HEX) (Xti 3 0 



(9) ^tPST 1 0- 5 6 4 8 6 

0 (HEX) ) i)HtLmmmr-9 2 ^ 2it\^xr>(i^ 
9)vvco2 2(r>imnU2 2 1 {z^^^hftho fi 
m^mm,r-9 2 9 a{ii o tf -y h««r-^^<7)r% ffi 

1S?3D«?ffiT-'-^ 2 9 aOS^ffi^V^9«*^V^T% 2F 
F (HEX) tCftx.T. 3 0 0 (HEX) ^fflV^T*>A 

[0 0 5 8] metc^i-f-v v^;vvco2 2ii. w\m 

1 ^•v^>>'l^x-^ 2 0a t|W|^Q^-v^-;U'T'-^ 20b 

70 x\tLmmt.mMm<^-^k<r>fz^<D\tLmmi.mnM^^ 

^2 1 a ^^ffii--?> ^>C0"rS)^o 

[0 0 5 9] T-V v^;i-VCO 2 2 tzi;3v^r(i. fiffllt 
gcgB2 1 1 ^--v^ol-x-^ (I' ) tQ^^^'^^Vr' 
(Q' ) hcoHPD ( = Q' -I' ) ^n&L. )V 

--/y ^ )\^9-u2 1 2^mm^PD^m^(^m^i&m.'^ 

iti^^lhLXmtJL. ^comtl2 12a (A^fitltC 
(i. lOtf yhW^) /^►^^T-'^' v^;i/VCO 2 2C0Sn»gB 

2 2 1 tlA^^^tt^o 

[0 0 6 0] Sn»SP2 2 1 (i. l50fflfil3:SgC2 97)-tb^ 
20 x.htlfz 1 0 tf y h cOfiffl^OffiHT"- ^ 2 9 a 

>^^;l'^-a5 2 1 2;^^^b^;iibtvfv:ai^j2 1 2 a ^SP 
SLT. ^OSPftlS* (1 Olf y h«^) 2 2 1 a^m 
2 2 {Z-^^^o T-V v^^l^VCO 2 2:^m^y-t^ 

iiL^miiLmmmi-ik^-^^mmi^z^\.^xit. m»U2 

2 2mun^2 2 li)-h<Dl]UWm^2 2 1 a^m^<^^ 

>9*94 ^Tm^^zmnLxmnr-'- =^f^^ 

R0MaS2 2 3 9 IzMJZ^LfzT vu^^izmm 

^ftx\^-:hiiLmne\^zmi~^mm^iht}-r^o M#-miz 

(i. s i n ^/c o s 6'I?L<^^dtiL^i^2 2 3 a 

JO 1 (Dm^. itmn di^zmi-^c o s a fflcofiffififfi^^ 

tt<7)-lfc(0/j^cofifflffif4;^Stt|i]«^i-^2 1 

i±mmimw:m<D-^<r>fzib<7yiiL^miLmmmmmm^ 

2 1 a7^^±&^fi:ho 

[0 0 6 1 ] ^mmmmvu. mnT-^izMJZ^Lfzr 
t^i^^trv^^o ifz. mi izm-r^oiz^ mu^--^ 

ilOlf^Vrnm tLfziiL^M^&O. k/2^ tt. 
Zn/2 [deg] ^#^fflv\ ^<r>^^\ZViVL^\^fzT 

40 vu7.K'fmm.^^x^^h\±mu\±mMMiW\mm^2 

1 a t LT. (0,0), (0,1), (1,1), 

(1, 0) ^fflv^rv^^o T-v v5^;^vco2 2fi::o 

etililteSO, 7zX2. 7Z. Zn/2 [deg] ^WM 

\^fz\immtMMmmm^^2 1 a ^^^-t-^ i: 9 \zm. 
[0 0 6 2] f5:ffiiii«E^g:2 3ii. {tMm^mmm^m 

m^2 la (1 Olf y h«)S) ^SttT. ^fifflcofi^ffl 

fifi^isa (HI 8 +<^ii^-e^-rii:^Ms«i) ^mi 
sizmzumtfzx^iz^ iiimmie izjz^cx^mm<Dii 
50 i^mtimMm mi s^^oss^T^^a^ffiStt) t- 
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^S:fe^t?ii:^^J!LS^^^f I' = (I 
H-Q-tan^) - sin^^I-cos^ + Q- si 
n^, Q' = (Q-I • tan^) •cos^=-I • 

-e*)^o affls^(i. m%^m^2 s^^Mfifflo 

= A w • T (/cT^it. A a; = 2 ;r • A f ) -C^Xf^tL 

[0 0 6 3] »l*Jfeff^®Jc^L^jJ;9'tf£ffl«i[Blffl¥ 
S2 0 1 ^tSlt^itCJ: 19. ttS:<OS?^3Bt^5^i:^^t; 

[0 0 6 4] »2lfe5gco»2||iS?KB^|ji^i- 20 

mmm.3 o ^zm^^htii>w:mT-m^m*^^2 1 ^^-t 

n^-fuyi^mx-^ho HI lliHl 0 Ofeffl^iSSI?^ 

^m<r>m 1 *i&ff^^.i;:fcv^-ceticKjt L/t tot ra-co 
gB53-tcov^rii. m-^^i:UL. m.^i.fzm.mii^m 

[0 0 6 5] :*:rt|SI^a<7>^l@^a3 0J±. HI Ot;^ iO 
irlniz. mmW^^th^Wi 1 4 t(£>ta«ll^^¥©2 0 

^^-f■1tal#sl 4(i. iwi^i-f^A-^^^ur'-^' 2 o aso^' 

l^*?Q^^^--'V'T'-5' 2 0 bH:fcv^Tra^t?-^4 1 b 
^ai$tl.7tf3:1StC^o*< 4e;lf$1J«IM-f-l 4 a 
tCli. S-hfekf h (MSB) tSTfit:-y h (LS 
B) i:<7)2 K' y i^fSL-tho 
[0 0 6 6] 2i|Blffl^IP#S2 0^ciS:^t'bi^7l:^5:>tStt|HI 
ffi^a 2 0 1 l±, fiffl^Uffittr'- 2 9 a ^r^fiSl-f-i.^ 

S5!i3sa5 2 2 5 ^^miLmw(^<r>—Wi<r>tz>^<r>\im 40 
uw.mm.tK^mmm^ 2 1 a^±fiK-r-i>T'^' ->'^';l'Vco 

-2 12 t $r*1-^o 

[0 0 6 7] fiffiJticgC 2 1 1 t ;u- -f ;u ^' - 2 1 

(I' ) tQ^\^^)Vr'-i' (Q' ) tcO^M-^PDco 

)\^^-mil2 \ 2 at l^X^tS^fiho 
[0 0 6 8] ^a$!iSa52 2 5t;±5V^T(±. 2l:*yh« 
4 fiffiflJifllfi^ 1 4 a O^Tffi v h ( L S B ) tJ^ 50 
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^31*^NOT 2 2 5 BXEM^K. 4 
fiffiSlJffll^-^ 1 4 a <7>S±ffi tf y h (MSB) t 
^?-ANDr-««$tt/>:AND|iSS2 2 5 AT-^a«}» 

n (HP-^, ^3c«o^3i?^») -?-os^aflt?a»oa 

1 t*y hWfiEO&^S^nmT'-^' 2 9 a t L-TSP* 
Ifl52 2 l-^m^/j^tL-So 0!lx.li:\ Hi 1 H^l" J: d t-. 
A 1 0 (S±f2:if y b : MSB) ~A 1 (STetT-y 

h : L SB) <0 1 0 hT-«^$tL^f-'-^'AtCi3V^ 
Ts 2 t' -y h 4 \lL^mmm^ 1 4 a <7)m±f3: t' -y 

h (MSB) tSTfikf-y h (LSB) t (O^^^kt'-^ 

(0, 0) ot^i-g-, Ai 0 (BP*,, \±m^mmr'-i' 

2 9 a) =mmmo, a 9 (IP*,, S:Tek' y h (L S 

B) ) =mmmo, as-ai (ep*>, eTfiLif-yh 

(LSB) ) =^31'I10 t^^o [BUttC, (0, 1) <0 

m^. Aio=^a<to, A9=fiafio, as-ai 
=skmmo, A9=^siii, A8-A 1 =^a{si t 

=t^o (1, 0 ) O^-g-, A 1 0 =»31M 1 . 

A9=^Sftl, A8'-Al=^mm.O t^j:ho 

[0 0 6 9] T'^ V 5';l'VC0 2 2 {±, mMlf'^'^^Ji^ 
f-f' 2 0 a t mm Q -5^ ^T- ^Ux'- 9 2 Ohh <7)f3:+gM 
■f - ^' tteffilaim-f - 5' 2 9 a i: t itJS: LTfeffifSe 
^SW<o-ltofc*!)OlS:ffiffif3:M1^ttraWfi-^2 1 a^ 
^fiS;1--&^>c7)-eaboT, in»a52 2 1 tHltlHSfcROM 
ge2 2 3 t t*1--2.o 

[0 0 7 0] :$:*iffiffM<75tlD»gE 2 2 1 (i, fri£C0;U- 
T'^'f ;l'5'-2 1 1 C0ta:fj1l2 1 2 a (lOtfyHf 

LT, 1 0 e-y Mi*<Dtn^ai:^2 2 1 a 5:*^-t^o 

0lJxif, y ■< )l'9-lht}2 1 2 a=-^mmO t-r^t. 

2 f y h«fig:<7)4|3i:ffiftlj»m-f-l 4 a<7)«:±&f y h 
(MSB) tSTfitr-y h (LSB) t (7)^^^t>'>t-A^ 
(0, 0) CO*!'^, 1 0 tf y hfl|«<7)SDffai:'3 2 2 1 a 

=^Sffi0000000000 = 0 0 0 (HEX) t^^o l^it 
(0,1) CO^-g-, 1 Olf-y h«Bg<0tD®tb:^j2 2 

1 a=^3Hl0011111111=|^3Ht0FF (HEX) i: ^ 
h. mm~. (1, 1) <0^-^, 1 0 H' y hS^c^tD* 
m*2 2 1 a =|&a'(t0111111111=^a'(l 1 FF (HE 
X) t^^o (1, 0) co^i-g-, ioe-yh« 

m(r>mntiiti2 2 1 a=^ainiiiiiiiii=^aii3 f 

F (HEX) t^r^o i<7>J:-9 ^iD»gC2 2 1 ^IS:lt-l. 

2 9 t3&>'T-§, K'i' j^T<oa«^/J>$ 
[0 0 7 1 ] -rV ->* 5' V C O 2 2 *^*^f i" 

0 tf y h«^<7)Sn»m:'3 2 2 1 a €r^^<7)->J- > > i'' 

^'-i^TmzmwLxmnr-f^iipm.L. ROMa52 
2 3 7>5«jt-f'-3'{citci:.Lfwr Kuxtcteti^tiTv^^ 
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8/ c o s d M<^ai Lft-f- 2 2 3 a 1 <0*'^> 

\iMn e cos e m<r>itLi(&^mm^<n-Wi<r> 

7t«6oefflfflfi:Miitti^sB«-t2 1 2.-h^^m.^ix. mm 

ttOO*^, fiffl:^ tiH-t-S s i n ^fflofifflfifSm 
S«6<7)-g:07ta6oe^a{Beffi«tt|B]«8M-^2 1 a^i^^ 

[0 0 7 2] fi:ffi[atK*S2 3(±. effi{sffiffi««raw 

la (1 Ofy ^r^ltT, ^fSfflcOfSiffl 

[0 0 7 3] »2*ilf^®.tC^L7t<t9^T'^- v^;UV 
CO 2 2 i: •i>effittraW¥S2 0 1 SrlSlt-?) t 

[0 0 7 4] J^:J>±SiW L/-: J: ^ (c» 2 ^^(O^mmWM 20 
;i/f-'-^' 2 0a traffiQf"•v^-;^f■*-^ 2 o b tofiffl 

mT- 9 h'^imnmrn-T- 92 9 at ^mn Lrii'ieis 
itmwMmmm-n-2 1 aSriesiST-effiw^-iScSHi-^e 

n ^'•jgL31#S 4:#*n1- '5>'£-^/4*ftt < S x ^ A I C 
fin;^; h B.ojgs««14'fcmraX9«PS<omp^ft 1 0, 
[0 0 7 5] 

T-'- 5^ AH#x.#S ^^IP^ttl*! (c^«:)IS:(t -5. i 1 J: 

fzt^^i^ic mz 'b §1, ici+iDT- 1= -2)fiffl/r:?i^^* 
[0 0 7 6] m2<r)^mizi:fn£^ mmmmm^mzn 

g*#*D-r*-£-^75*it< itziiT^^u I c^tt-t#a.t; 
^-^mw&.^imwimm.nmm.m.^^M-fhz.ttf'X'h 50 
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[lIlffic7)i85#=tiJi^l 

[mi » 1 ^m<r)^ 1 (7^mmmm<r>mmmfM:'S:m^m 

[0 3] mi§tm(r>m2(D^mmm<^mmmm'S:7ji-r^ 
[114] iii3(Dmp^«t^iJit-5.^-v';rs^o;i3iS: 
[1115] »lf&^co»3<7)||^sf^l8o^^p^s*^•r^s 
[0 6] m2 m^<n'm 1 oiiiSff^,i8<7)i^|si^s<75aii.^ 
[117] ll6t-fflv^t>tt-5,[BI^^^-^^^is#g^;i3(t^^i 

[HIS] meOT-V >^;i^VCOHfflv^<btt^ROMg|5 

SPlzistt-Sm^'jtrtSCT KP:^ toM^^Sii^LTt-r- 
[n 1 0 ] ^2 «?g<7>» 2 o^jfeff^ip.oiii^wfflomp 
mm.\zm^^hi\.h\^wv<m'm.w,^^^^fi^-fmt^'a v 
9mx^z>r, 

[01 1] 01 oofi:if^flt^^*^gi:fflv><btT.-5.iD 
§15 n ±5 tt iDff gp A;^j 3 - K t lBl«!^^-?■^i^l^s<o a 
t <7> M ^ ^ iSiB^ L ?t -r - r -'u T-sb ^ o 

[01 2] I f--v7^;i'aiy''Q^^^--'Hzi3v^rei3l$ti 

h7-'-9nn\iZ%t.i\^hw{m^^^nw^\^fzmxhz>o 
[013] et^*o4effi(iffiafi^fio«fiK^^i-itHg 

[014] Wi&-^<mi>im.^m\^fzmxihho 

[015] ?ie*<^«^^et-fflv^c,tL^4fi1it>c®l&i 

[016] 01 5iz}nfi>-t]y^ 9<r)i±ny(^m^B^^k 
(n^tii^mhtz-T--f)^x^ho 

[017] %.^(r>mmmm.<r> 4 fifflefi^p^ao^fig; 

[01 8] 01 s<r>ms^mmzmihfitzw.i^m^^WL 
<r>m\'^^mmLtzmxhi>. 

10, 30 mn^B 

12a I ^■V^-^Wf'-:? 
1 2 b Q'f--Y^-Jl'T'-^' 

1 2 c «#slJ^^p^i-f• 

1 2 d I ^ ^ ^- )VW(QKnv-'- 9 
1 3 4effl«.#.|§^*® 
1 4 I^JW^f-^^ffi^a 
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1 4 a 4ffiffiSlJ^ft-§- 

1 6 

17 T'-5'Att#x.¥® 

2 0 

20a mMl'f-^^^'^r'-^' 

2 0b |B|WQf--V7-^PT'-3' 

2 2 T''fv^';UVCO 

2 2a ffiffiffiffijffilliSIBl^M-^ 

2 8 B^l&^fj 

2 9 ISOffiflt^^eSC 
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2 9a 5' 

41a A&misiimm^titzmm-r-f 
4 1 b 

171A 9 

1 7 1 B »2 •trU^' 

17 1a if I •^^^--'Wt'-:^ 
17 1b ffQ^^^^-'l^T'-^' 

2 0 1 ii.^mmm^m 

2 2 5 ffeS5!t3SSI5 
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